Fiber-optic monitoring coupled with confocal microscopy for imaging gene expression in vitro and in vivo.
Detection of fluorescent signals in living cells is a common and powerful technique used to monitor gene expression for multiple biomedical applications. A disadvantage of this approach in vivo, is the limited accessibility for long-term monitoring of the fluorescent signals within organs in living animals. Because of the multiple applications of gene expression monitoring through fluorescent signals, innovative methods for readout are required. We developed a strategy combining gene transfer, fiber-optic or endoscope monitoring, and confocal microscopy for the brain interstitial or cavitary endoscopic visualization of the efficacy of gene delivery and expression in vivo. The approach is also effective in vitro and can be applied to multiple organs in vivo. We show an example of the detection of green fluorescent protein (GFP)-emitted fluorescence following the administration of recombinant GFP-expressing adenovirus or implantation of rat C6 glioblastoma cells infected with the recombinant GFP adenovirus into the rat hippocampus of chronically cannulated rats. The results show that fiber-optic monitoring coupled with confocal microscopy in gene transfer studies is a practical approach that results in a direct, efficient, rapid, and sensitive visualization of fluorescent signals in the brain. This allows for the continuous real-time in vitro or in vivo brain monitoring of gene expression, accurate anatomical localization, multiple experimental manipulations in the same subject or preparation, while no sacrifice of the animal is required to monitor the efficacy of gene transfer and/or expression.